These papers have focused attention on the technical details of surgical repair, and for the most part they have taken survival as their standard of a successful operative repair. In evaluating the experience at the Montreal Children's Hospital, we became aware that degrees of correction are possible, and with this in mind the results in the 27 patients with endocardial cushion defects who have been surgically treated were critically reviewed. Eighteen of these had an ostium primum atrial septal defect without an interventricular communication and they form the basis of this report.
The 18 patients were operated upon from five years to four months ago. At the time of operation there was a complete cleft of the aortic leaflet of the mitral valve in 15 patients, a partial cleft in one patient, and in two patients no cleft was found. One patient had no atrial septum whatsoever, there being a single common atrial chamber into which drained two superior venae cavae, the inferior vena cava, and the four pulmonary veins. In another patient, the mitral valve was unusual in that there was central fusion between the aortic and the mural leaflets, producing a bridge of valve tissue extending between the two leaflets. These abnormalities are shown in Figure 1 . In the surgical repair the mitral valve cleft was closed with interrupted sutures. The mitral insufficiency was then tested and if further sutures appeared indicated, they were added. Abnormal chordae inserting directly into the ventricular septum were searched for but were not recognized despite our realization that they are often present as reported by Edwards (1960) . The upper part of the ventricular septum immediately below the atrioventricular valves was probed in order to determine whether a small ventricular septal defect might be present. The low atrial septal defect was closed in all but one of the patients with a patch of teflon felt sutured in place with multiple peripheral sutures. Inferiorly, the patch was sutured to valve tissue.
All 18 patients survived operation. With the exception of the last patient, who was operated upon too recently for evaluation, they have been evaluated up to four years post-operatively, with particular attention to the degree of mitral insufficiency. The children and their parents have been questioned with regard to symptoms. They have all undergone competent physical examination, and the presence and intensity of an apical pansystolic murmur have been recorded. In many cases, phonocardiograms have been taken. Excessive activity of the left ventricle has been noted. Radiographs have been taken in two planes to detect any change in heart size, as compared to the pre-operative radiograph, as well as any possible dilatation of the left atrium since the partitioning of the atrial septum. As a result of these examinations of the 17 patients, eight are now classified as having no mitral insufficiency (Table I ). In a further seven patients mitral insufficiency is present but is clinically insignifi- group.bmj.com on November 6, 2017 -Published by http://thorax.bmj.com/ Downloaded from cant. The remaining two patients have significant mitral insufficiency. None of the eight patients without mitral insufficiency have symptoms, nor do they have a pansystolic murmur (Table II) . The heart size is markedly to moderately reduced in seven of the eight, and there is no left atrial enlargement in any of these patients. Since the pulmonary flow is also reduced, we consider that they have been totally corrected at operation. Typical is the case of a 9-year-old girl who was operated upon in 1960. At the time she was asymptomatic. In addition to the physical signs of the left to right shunt there was a prominent apical pansystolic murmur. At operation the cleft in the mural leaflet was repaired with two interrupted sutures. A teflon felt patch was sutured into the defect. In addition the patent foramen ovale was closed in such a way as to direct the blood from an anomalous pulmonary vein from the right lung into the left atrium. When examined three years after operation she was completely asymptomatic and no heart murmurs were audible. Radiographically (Fig. 2) the heart size has decreased moderately, and the pulmonary flow is normal. There is no enlargement of the left atrium.
In seven patients (Table III) (Fig. 3) and the vascular markings were reduced. There was no enlargement of the left atrium. A pansystolic grade 2 out of 6 murmur was audible at the apex.
Two patients with residual mitral insufficiency are symptomatic. In one, the symptoms are a residual limitation of activity, and tiredness on exertion. This boy has a grade 4 out of 6 pansystolic murmur at the apex, although his heart size is slightly reduced radiographically. The other boy was 6 years old when he was operated upon three and a half years ago. At that time he tired easily and had significant exercise limitation. The pansystolic murmur was prominent. At operation the cleft in the mitral valve was closed with four sutures of silk, and the defect was closed with a teflon felt patch. At the present time he is again considerably limited in his activities, and there is a blowing grade 4 out of 6 pansystolic apical murmur. The radiographs (Fig. 4) show pulmonary venous congestion, although there is a reduction in pulmonary blood flow, and the lateral radiograph shows enlargement of the left atrium.
DISCUSSION
In our hands at least, the mitral insufficiency, which forms a prominent part of either the complete or the partial forms of endocardial cushion defects, cannot always be surgically eliminated. Whether this is due to abnormal chordae (Edwards, 1960) , which we have not recognized, or to dilatation of the mitral ring, or to deformity of the mitral valve produced by suturing the two margins of the cleft aortic leaflet of that valve together, is uncertain.
We have re-operated on one child who had residual mitral insufficiency after repair of a complete cushion defect. We considered it necessary to reduce the size of the mitral annulus as well as adding additional sutures to the repair of the cleft leaflet. This operation was carried out through the left atrium and no accessory chordae were discovered. Certainly the residual mitral insufficiency is insignificant in most patients who have had a repair of an ostium primum atrial septal defect. Only prolonged post-operative follow-up examinations will indicate whether this mitral insufficiency will ever become significant. 
SUMMARY AND CONCLUSIONS
Eighteen patients with partial endocardial cushion defects (ostium primum atrial septal defect) were operated upon without mortality. One patient was omitted from the follow-up evaluation because the operation was too recent. Of the 17 patients followed, eight have no mitral insufficiency and nine have some mitral insufficiency which is clinically significant in two patients.
